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Background

The left atrial appendage (LAA) has been identified as a 
culprit for thromboembolic complications in the setting of 
BUSJBM�òCSJMMBUJPO�	"'
��-""�BNQVUBUJPO�IBT�CFFO�JOUFHSBM�UP�
TVSHJDBM�USFBUNFOU�PG�"'�TJODF�JUT�FBSMZ�JODFQUJPO��"T�TVDI�
TUSBUFHJFT�UP�FMJNJOBUF�CMPPE�óPX�XJUIJO�UIF�-""�IBWF�CFFO�
developed and have proven their efficacy in preventing 
thromboembolic complications (1). These techniques are 
based on creating a mechanical barrier eliminating the LAA 
GSPN�CMPPE�GMPX�UIFSFCZ�QSFWFOUJOH�TUBTJT� UIBU�XJMM�DBVTF�
thrombus formation. This mechanical barrier can be placed 
either endocardially (using either catheter-based techniques 
or sutures during open heart surgery) or epicardially. The 
main difference between these two approaches is that 
epicardial techniques involve the external application of 
NFDIBOJDBM�GPSDF�BU�UIF�CBTF�PG�UIF�-""�IFODF�USVMZ�DMPTJOH�
UIF�OFDL�PG�-""�BU� JUT�PSJGJDF�XIJDI�PWFS� UJNF� MFBET� UP�
JSSFWFSTJCMF�-""�òCSPTJT�BOE�TVCTFRVFOU�EJTBQQFBSBODF�	�
��
0OMZ�SFDFOUMZ�IBT�UIF�GPDVT�TIJGUFE�UPXBSET�UIF�-""�EVF�UP�
thromboembolic complications after oral anticoagulation in 
patients with elevated CHADS-VASC scores (1). But more 
JNQPSUBOUMZ� UIF�OFHBUJWF�FMFDUSPQIZTJPMPHJDBM�QSPQFSUJFT�
of the LAA might become a game changer as endocardial 
and epicardial LAA exclusion strategies produce different 
electrophysiological results.

 

LAA source of AF

4JODF�)BÊTTBHVFSSFnT� MBOENBSL�XPSL� 	�
� UIF�QVMNPOBSZ�
veins have become the most important target for ablation 
PG�QBSPYZTNBM�"'��)PXFWFS� MFTJPO�QBUUFSO�BOE�FYUFOU� JO�
UIF� TFUUJOH�PG�OPO�QBSPYZTNBM�"'� SFNBJO�VOEFS�IFBWZ�
debate. Many other cardiac structures play a role in the 

JOJUJBUJPO�BOE�QFSQFUVBUJPO�PG�OPO�QBSPYZTNBM�"'��&GGFDUJWF�
SFTPMVUJPO�PG� OPO�QBSPYZTNBM�"'� SFRVJSFT� BCMBUJPO�PG�
BEEJUJPOBM�UBSHFUT�NPTU�DPNNPOMZ�UIF�TVQFSJPS�WFOB�DBWB�
MJHBNFOU�PG�.BSTIBMM�DPSPOBSZ�TJOVT�DSJTUB�UFSNJOBMJT�BOE�
left atrial (LA) posterior wall. Recent studies have shown 
the LAA to be the site of triggers that can induce episodes 
PG�QBSPYZTNBM�"'�BOE�PG�SF�FOUSBOU�ESJWFST�UIBU�QBSUJDJQBUF�
JO� UIF�NBJOUFOBODF�PG�QFSTJTUFOU�"'�	��
��'VSUIFSNPSF�
an interesting report demonstrated that the LAA can often 
CF�B�QPUFOUJBM� USJHHFS� GPS�"'�SFDVSSFODFT�BGUFS� DBUIFUFS� 
ablation (6). The potential importance of electrical isolation 
PG�UIF�-""�JT�OPU�TVSQSJTJOH�DPOTJEFSJOH�UIBU�UIF�-""�IBT�
the same embryological origin as the entire posterior LA 
BOE�UIBU�JUT�UJTTVF�DIBSBDUFSJTUJDT�NBZ�MFBE�UP�"'�JOJUJBUJPO�
in a similar way as the pulmonary veins (7).

LAA occlusion

Surgical LAA strategies are divided into epicardial and 
FOEPDBSEJBM�BQQSPBDIFT��&OEPDBSEJBM� TVSHJDBM� UFDIOJRVFT�
BQQMJFE�EVSJOH�PQFO�IFBSU�TVSHFSZ�BSF�TVUVSF�CBTFE�BOE�IBWF�
not proved to be an effective LAA therapeutic strategy. In 
BEEJUJPO�MPOH�UFSN�PDDMVTJPO�JT�EFCBUBCMF�	�
�BOE�UIF�JNQBDU�
on LAA electrical activity is presumably non-existent. This 
is attributed to the survival of the LAA due to continual 
NZPDBSEJBM�CMPPE�TVQQMZ�BOE�NPSFPWFS�BT�UIF�-""�CBTF�JT�
not subjected to mechanical occlusion. Epicardial approaches 
BSF�DPNQPTFE�PG� TVUVSF�FYDJTJPO� TUBQMFS�FYDJTJPO� TVUVSF�
ligation and device-enabled exclusion [Atriclip® (Atricure) 
and Tigerpaw® (Maquet)]. Electrical isolation is established 
JO� UIF�TFUUJOH�PG�FYDJTJPO�BT�-""�BNQVUBUJPO�FOTVSFT� JUT�
electrical silence. As GPS�TVUVSF�MJHBUJPO�XF�DBO�POMZ�BTTVNF�
UIBU�B�UJHIU�MJHBUJPO�XJMM�MFBE�UP�-""�òCSPTJT�BOE�EFBUI�PWFS�
UJNF��)PXFWFS� UIJT�IBT�OFWFS�CFFO�EPDVNFOUFE�BOE�UIF�
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acute effect of this therapy remains to be proven. Device-enabled 
-""�FYDMVTJPO�SFTVMUT�JO�FMFDUSJDBM�JTPMBUJPO�BT�EFNPOTUSBUFE�
in one case report (9) and a case series using the Atriclip® 
EFWJDF� 	��
�� *O� UIF� MBUUFS������TVDDFTTGVM�FYDMVTJPO�BOE�
acute electrical isolation of the LAA were demonstrated in 
the surgical setting after application of the Atriclip device. 
Evidence that this isolation persists comes from pre-clinical 
XPSL�XJUI�UIJT�EFWJDF�TIPXJOH�DPNQMFUF�-""�òCSPTJT�BOE�
TDBSSJOH�TJY�NPOUIT�QPTU�BQQMJDBUJPO�JO�UIF�CBCPPO�	�
��8IJMF�
electrical isolation has yet to be formally documented with 
application of the Tigerpaw®�EFWJDF�UIFSF�NBZ�CF�QPUFOUJBM�
GPS� TJNJMBS�CFOFGJU�XJUI� UIJT�EFWJDF�HJWFO�TJNJMBSJUJFT� JO�
mechanical properties and footprint. 

*O�DPOUSBTU� UIF�FOEPDBSEJBM� DBUIFUFS�CBTFE�BQQSPBDI�
XJUI�EFWJDFT�TVDI�BT�UIF�8BUDINBO®� 	"USJUFDI�1MZNPVUI�
.JOOFTPUB�64"
� BOE�"NQMBU[FS® cardiac plug (AGA 
NFEJDBM�1MZNPVUI�.JOOFTPUB�64"
�NBZ�QPTTJCMZ�QSFWFOU�
-""�DMPUT� GSPN�FOUFSJOH� UIF� MFGU� BUSJVN�CVU�IBWF�OPU�
EPDVNFOUFE�FMFDUSJDBM� JTPMBUJPO�PG�UIF�-""��*O�GBDU� UIFTF�
devices in the LA will make it literally impossible to ablate 
BO�-""�TPVSDF�BGUFS�JUT�QMBDFNFOU�EVF�UP�UIF�FYUFSOBM�EJTD�
covering the targeted area to be ablated.

Is LAA amputation the reason why surgical 
ablation is more effective than catheter ablation?

Catheter ablation is an effective therapy for the treatment 
PG�ESVH�SFGSBDUPSZ�QBSPYZTNBM�"'�BOE�BT�TVDI�QVMNPOBSZ�
vein isolation (PVI) is considered a mandatory cornerstone 
JO � BOZ� "'� BCMBU JPO� QSPDFEVSF� �8IFO� DPNQBSJOH� 
DBUIFUFS�CBTFE�17*�UP�TUBOE�BMPOF�TVSHJDBM�17*�UIF�'"45�
trial demonstrated a difference in favor for the surgical 
BQQSPBDI�	��
��"U����NPOUI�GPMMPX�VQ� GSFFEPN�GSPN�"'�
XBT�������GPS�DBUIFUFS�BCMBUJPO�BOE�������GPS� TVSHJDBM�
ablation (P=0.0022). The main difference between these 
groups was that the LAA was amputated during surgical 
BCMBUJPO�JO�OFBSMZ�FWFSZ�DBTF�XIFSFBT�UIF�-""�XBT�OPU�BU�
all addressed or occluded in the catheter-treated group. 
0CWJPVTMZ�UXP�EJGGFSFOU�UFDIOJRVFT� GPS�BCMBUJPO�BSF�VTFE�
but assuming that entrance and exit block was demonstrated 
BDDPSEJOH�UP�UIF�HVJEFMJOFT� JO�UIF�QFSJQSPDFEVSBM�TFUUJOH�
the difference between these two similar populations 
SBJTFT� GVSUIFS�RVFTUJPOT��5IVT� UIF�SPMF�PG� UIF�-""�BT�BO�
electrophysiological target becomes more apparent than ever.

Discussion

The primary reason for occluding the LAA in the setting 

PG�"'� JT� UP� FMJNJOBUF� TUSPLF� SJTL�EVF� UP� DMPU� GPSNBUJPO�
within the LAA. This has been demonstrated by the Protect 
"'�USJBM� 	�
�BOE�UIPVHI�UIF�QFSDVUBOFPVT�EFWJDFT�BSF� GBS�
GSPN�QFSGFDU� UIF�SFTVMUT�PCUBJOFE�XJUI�UIFN�BSF�FYDFMMFOU�
BOE�DMJOJDBM� BDDFQUBODF� JT�XJEF�BOE�HSPXJOH��)PXFWFS�
recent reports suggest that the LAA could be a source of 
"'�USJHHFST� JO�VQ�UP����QFSDFOU�PG�QBUJFOUT�BGUFS�DBUIFUFS�
PVI alone (6). As electrical isolation is the cornerstone of 
BOZ�BCMBUJPO�TJMFODJOH�UIF�-""�NBZ�CF�DSVDJBM� JO�DFSUBJO�
QBUJFOUT��$POTJEFSJOH�UIF�OVNCFS�PG�òSTU�UJNF�GBJMVSFT�BGUFS�
DBUIFUFS�BCMBUJPO�EVF�UP�-""�USJHHFST�UIF�BEEJUJPOBM�CFOFòU�
of isolation of the LAA provided by epicardial surgical 
BQQSPBDIFT� TVDI�BT� UIF�"USJDMJQ� 	��
�CFDPNFT�BQQBSFOU�
in addition to stroke prevention. It is our belief that once 
NPSF� UIF�IFBSU�UFBN� BQQSPBDI�XJMM� FOBCMF� B� UBJMPSFE�
therapy in the setting of an invasive rhythm control strategy 
and lead to better outcomes by offering not only innovative 
ablation strategies but also effective LAA therapies.
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